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(54) FLOATATION ZONE MELTING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus that 
enables easy formation of a stable melting zone by 
particularizing eccentricity of four spheroidal mirrors whose 
inside face is formed as reflection mirror face and which are 
located in counter positions on orthogonal axes. 
SOLUTION: This floatation zone melting apparatus comprises 
four spheroidal mirrors 2, 2, whose inside face is formed as a 
reflection face and which are located in counter positions on. 
orthogonal axes so that the eccentricity of the formula (a2+b2) 
1/2/a [(a) is length of the major axis; (b) is length of the minor 
axis] can be 0.4-0.65. Operation of this apparatus comprises 
steps of: setting a source rod 4 at a source support part 7, 
setting a seed crystal 8 at a growing crystal support part 6, 
lighting a IR lamp 1, condensing IR rays reflecting from the 
reflection mirror faces on the focal point of the mirrors 2 to 
the tips of the source rod 4 and seed crystal 8. raising the 
voltage impressed to the lamp 1 to melt the tips of the source 
rod 4 and seed crystal 8, uniting the molten tip parts 3, 
revolving the source rod 4 and seed crystal 8 by means of a 
source rod support driving part 9 and a growing crystal support 
driving part 10. then moving gradually the source rod 4 and the 
seed crystal 8 at a predetermined speed, thus continuing 
melting of the source material and growth of the crystal. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely,. 

2. **sMe shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] ~~~~~ 

[Claim 1] It is suspension zone melting equipment of an infrared intensive heating type heated by making the 
infrared radiation which formed the infrared lamp in the focus and while four ellipsoid-of-revolution reflecting 
mirrors which carried out opposite arrangement on the orthogonal axis by making an inside into a reflector 
counter reflected from the reflector on the focus of another side condense, and is a degree type [several 1]. 



Suspension zone melting equipment characterized by the conic coefficients of the ellipsoid-of-revolution 
reflecting mirror come out of and defined being 0.4-0.65, 

[Claim 2] Suspension zone melting equipment of claim 1 with which the configuration of a filament uses a 
tabular halogen lamp as an infrared lamp. 

[Claim 3] Suspension zone melting equipment of claims 1 or 2 with which the fan air-cooling device for cooling 
of an infrared lamp and a reflecting mirror is arranged separately respectively. 

[Claim 4] Claim 1 equipped with a lamp, the socket support location to a lamp holder being used as adjustable, 
with the location of a lamp holder fixed thru/or one suspension zone melting equipment of 3. 
[Claim 5] Claim 1 equipped with the supporting structure of the semipermanent method which keeps spacing in 
a supporter shaft, prepares two or more slots for anchoring support, fits support over this slot for support, and 
is fixed to it thru/or one suspension zone melting equipment of 4. 

[Claim 6] Claim 1 equipped with the three-dimensional structure which has arranged two or more vertical grids 
as a screen in order to set up the location of a lamp filament thru/or one suspension zone melting equipment 
of 5. 

[Claim 7] The suspension zone-melting equipment of claim 1 which adjusts distribution of the light which 
prepares 2 sets of electric-shielding cylinders which intercept the light which emitted light from the lamp along 
with the periphery of the transparence quartz tube arranged in the wrap form in the core in the heated rod- 
like sample, and was reflected in the reflecting mirror up and down, is made to move the location of this 
electric-shielding cylinder up and down, passes through the crevice between up-and-down electric-shielding 
cylinders, and reaches a heated sample. 

[Claim 8] An electric shielding cylinder is suspension zone melting equipment of claim 7 which is held with the 
support fixture from the outside of a reflecting mirror, and has the device which can be set to the optimal 
location for the location. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to suspension zone melting equipment. This invention relates to 
suspension zone melting equipment useful to training of a single crystal, research of a phase equilibrium, etc. in 
more detail. 
[0002] 

[Description of the Prior Art] Conventionally, two pieces are used, the thing of the infrared intensive heating 
type which can acquire an elevated temperature in a focal location a piece thru/or by making a focal location 
condense the tight of a halogen lamp or a xenon lamp with these reflecting mirrors is known in the ellipsoid-of- 
revolution reflecting mirror, as suspension zone melting equipment, and it is broadly used for training of a 
single crystal, research of a phase equilibrium, etc. 

[0003] The suspension zone melting equipment of the method of these former has an advantage — high 
temperature is easily obtained with that melting of a sample can be performed without using a crucible, that a 
controlled atmosphere can be chosen as arbitration, that single crystal growth of various presentations can be 
performed using a floating zone melting method, that phase equilibrium research by the suspension band 
cooling-slowly method can be done, and further comparatively little power, although the method of usefulness 
which has arranged especially two ellipsoid-of-revolution reflecting mirrors among the equipment of these 
former is the highest, the melting condition of a sample is not necessarily ideal and training of a good-quality 
single crystal is difficult for it in a sample system with difficult stable maintenance of a fusion zone — etc. — 
there was a trouble. 

[0004] This invention is made in view of the situation as the above, cancels the fault of the conventional 
technique, and aims at offering the new suspension zone melting equipment which makes training of a good- 
quality single crystal easy. 
[0005] 

[Means for Solving the Problem] As what solves the above-mentioned technical problem, by making an inside 
into a reflector, as for four ellipsoid-of-revolution reflecting mirrors which carried out opposite arrangement, 
while counters on an orthogonal axis, and this invention forms an infrared lamp in a focus. It is suspension zone 
melting equipment of an infrared intensive heating type heated by making the infrared radiation reflected from 
the reflector on the focus of another side condense, and the suspension zone melting equipment (claim 1) 
characterized by the conic coefficients of an ellipsoid-of-revolution reflecting mirror being 0.4-0.65 is offered. 
[0006] Furthermore, in this invention, in case a halogen lamp is used as an infrared lamp The location of that a 
filament configuration uses a tabular halogen lamp (claim 2) or that the fan air-cooling device for cooling of an 
infrared lamp and a reflecting mirror is arranged separately respectively (claim 3). and a lamp holder has been 
flxed. It is equipped with a lamp, the socket support location to a lamp holder being used as adjustable (claim 
4), having the supporting structure of the semipermanent method which keeps spacing in a supporter shaft, 
prepares two or more slots for installation support, fits support over this slot for support, and is fixed to it 
(claim 5) — further As a screen for setting up the location of a lamp filament, it has the three-dimensional 
structure which has arranged two or more vertical grids (claim 6). The periphery of the transparence quartz 
tube set to the core in the wrap form is met in a heated rod-like sample. The electric shielding cylinder which 
intercepts the light which emitted light from the lamp and was reflected in the reflecting mirror is prepared 2 
sets up and down. Distribution of the light which Is made to move the location of this electric shielding cylinder 
up and down, passes through the crevice between up-and-down electric shielding cylinders, and reaches a 
heated sample is adjusted (claim 7), It requires also as the mode the electric shielding cylinder being held with 
the support fixture from the outside of a reflecting mirror, and having the device which can be set to the 
optimal location for the location (claim 8) etc. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained in detail. 
Since that It is clear as configuration **** of <1> ellipsoid-of-revolution reflecting mirror and a background of 
this invention is the approach of making the melt in which the floating zone melting method was formed holding 
in the sample itself generally, the amount of melt whose maintenance is stably attained by the correlation of 
the surface tension of melt and specific gravity is restricted. 

[0008] So, in order to stabilize a fusion zone and to raise the single crystal of big aperture, it is understood 
that a vertical steep temperature gradient is searched for. It is because the amount of the melt near a front 
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face will exceed a limit and maintenance of melt will become very difficult, although a core does not melt if it 
is going to raise a single crystal with big aperture under a loose temperature gradient. 

[0009] When collecting the light of a lamp with an ellipsoid-of-revolution reflecting mirror and the configuration 
of a filament is generally fixed, the configuration of the elevated-temperature field formed in a focal location is 
a degree type and [0010]. 
[Equation 2] 

(a' +b=' ) /a 

[001 1] It changes with the conic coefficients of the ellipsoid-of-revolution reflecting mirror come out of and 
defined a lot. Since elevated-temperature area size also becomes large, a temperature gradient becomes 
loose, the highest attainment temperature is hung by it and it becomes low so that a conic coefficient is large, 
in order to realize a steep temperature gradient, the one where a conic coefficient is smaller is advantageous. 
However, an ellipsoid-of-revolution reflecting mirror is made to counter, and in the suspension zone melting 
equipment which used especially four of these, if a conic coefficient is made small, in order that each 
reflecting mirror may collide mutually, the part which a reflecting mirror overlaps must be cut. Since only the 
part from which the reflecting mirror was cut cannot reflect light from a lamp by this, it is not a best policy to 
make a conic coefficient small recklessly from the use effectiveness of light falling and the highest attainment 
temperature falling. 

[0012] then, the artificers of this invention boiled and changed various conic coefficients of an ellipsoid-of- 
revolution reflecting mirror, and examined the conditions which can actually perform single crystal growth 
stably. Consequently, the conic coefficient of an ellipsoid-of-revolution reflecting mirror found out acquiring 
suitable steep temperature conditions to single crystal growth with it within the limits of 0.4-0.65. [ it is 
efficient and actual ] 

The configuration of configuration one side of <2> lamp filament and the filament of a lamp also has big effect 
on condensing effectiveness and a condensing condition. Moreover, the optimal filament configuration changes 
also with number of the ellipsoid-of-revolution reflecting mirrors to be used. 

[001 3] Then, the artificers of this invention found out that a tabular filament was the optimal, as a result of 
examining the filament configuration of having been suitable for training of the good-quality single crystal at 
the time of using four ellipsoid-of-revolution reflecting mirrors which carried out opposite arrangement on an 
orthogonal axis. When the halogen lamp which has arranged the plate surface horizontally was used using the 
filament which Is tabular and has a configuration near a square, it checked that the fusion zone stabilized most 
could form easily. 

[0014] Based on the knowledge as above, by using the rotation ellipse reflecting mirror whose conic 
coefficients are 0.4-0.65 in the suspension zone melting equipment of the infrared intensive heating method of 
the method which uses four ellipsoid-of-revolution reflecting mirrors which carried out opposite arrangement, 
sharp temperature-distribution conditions are realized and training of a good single crystal is enabled in this 
invention. 

It is necessary to cool both lamp and reflecting mirror suitably with the cooling approach of <3> lamps, and 
suspension zone melting equipment. So. in this invention, the air-cooling method using a simple and cheap fan 
is adopted. However, effective cooling is difficult even if it only installs a fan. Although a fan rotates several 
wings and the reason is making the flow of air, it is because the flow of air does not occur in the center-of- 
rotatlon section. That is, when the fan of the magnitude of a reflecting mirror Is used, the lamp currently 
installed in the core Is not fully cooled. Moreover, when sufficient small fan to cool a lamp conversely is used, 
cooling of a reflecting mirror has the problem of not being enough. Therefore, in this invention, the air cooling 
fan equipment which balanced the infrared lamp and the reflecting mirror at each magnitude is installed 
according to an individual. Thereby, both sufficient cooling is attained. 

Since a halogen lamp needs to manufacture a special lamp so that equipment may be suited, the price is an 
expensive thing of 40,000 - 60.000 yen per one from the maintenance approach former of <4> lamps. In the 
equipment configuration of this invention, in order to use such four expensive halogen lamps at once, a cost- 
problem will arise, since [ moreover, ] a lamp with a small output differs in the magnitude of a quartz bulb from 
a big lamp when exchanging and using the lamp of various outputs — an infrared lamp — a lamp — in case it 
attaches in a lamp holder with a socket through a mouthpiece, whenever It exchanges a lamp, the location of a 
lamp holder must be adjusted. 

[0015] So. in the former, it is considering as the structure which can use the same lamp holder as it is by 
fixing the magnitude of a quartz bulb, especially the location of an electrode holder and a filament by 
exchanging on the lamp with which outputs differ even when the magnitude of a filament changes. However, 
when the quartz bulb of a small configuration is used for an infrared lamp with the big output which has a big 
filament by such conventional approach, the surface area of the quartz bulb (1 8) in contact with the open air 
becomes small, and since a lot of heat generated from a big filament does not fully radiate heat, the life of an 
infrared lamp (1) will be contracted extremely. On the contrary, when the quartz bulb of a big configuration 
was used for an Infrared lamp with the small output which has a small filament (1), since the surface area of 
the quartz bulb which a quartz bulb (18) Is too large and contacts the open air became targe beyond the need 
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to the magnitude of a filament, there was a trouble of coolmg too much. 

[0016] Furthermore, since it is using the tungsten wire as the filament in using a halogen lamp as an infrared 
lamp, this tungsten will volatilize at an elevated temperature, and it will adhere to a bulb, a bulb wall will 
become black gradually, it will further become easy to go up temperature, and a life will be exhausted 
immediately. By then, the thing made for the tungsten which encloses halogen gas in a quartz bulb and 
volatilizes at an elevated temperature conventionally, and a halogen to react in order to lengthen a life Make a 
halogenation tungsten generate and this halogenation tungsten is disassembled into a tungsten and halogen gas 
on a hot filament. Depositing a tungsten on the original filament halogen gas is aiming at extension of a life 
using the reaction called the so-called halogen cycle of it being emitted and returning. However, in order to 
make this halogen cycle continue normally, it is held beyond the suitable temperature which the generated 
halogenation tungsten does not solidify (generally 400 degrees C or more), and it is necessary to hold further 
below to the heat-resistant temperature (generally 800 degrees C or less) of a quartz bulb (18). For this 
reason, even if temperature is too low, a life becomes short on the contrary. That is, to a lamp with the small 
output which has a small filament, when a quartz bulb is too large, problems, like the generated halogenation 
tungsten deposits to a part with low temperature, and a life becomes short, and an output becomes unstable 
will arise. 

[0017] Then, in this invention, it considers as the structure which can move the location of a lamp holder, and 
makes it possible to use the quartz bulb of the magnitude suitable for the magnitude of a filament as it is. That 
is, while it had been fixed, the location of a lamp holder is changing the socket support location to a lamp 
holder, and is made into the structure which can absorb change of the magnitude of a filament, and the 
magnitude of a quartz bulb. It enables this to exchange and use the lamp of various outputs, with the 
installation location of a cooling fan fixed. 

It is made to move at receipts and payments of a sample, and every desorption of a quartz tube up and down 
by the training crystal support mechanical component and the raw material rod support mechanical 
component, and in suspension zone melting equipment, it is necessary to hold temporarily or to hold firmly a 
training crystal supporter and a raw material rod supporter in the support method of <5> supporter shaft, and 
a suitable location during crystal training again. Since the die length of the sample rod to be used has many 
various things, as for these supporters, it is desirable that it can hold firmly in the location of arbitration. 
[001 8] As a manner of support of a training crystal and a raw material rod, the following approaches have been 
adopted conventionally. 

(a) Form the holder of a rigid mounting type supporter shaft, and fix to this. Although the immobilization of this 
method is perfect, since the maintenance location of a supporter shaft is immobilization, when the die length 
of a sample changes to arbitration, dealing with this becomes difficult and the fixture for amending a difference 
of die length is needed. 

(b) A collet-chuck method this gentleman type has the advantage which can hold a supporter shaft in the 
location of arbitration by using a collet chuck as support of a supporter shaft. However, when a sample room is 
made into high pressure, maintenance of a supporter is imperfect only at a collet chuck, and since another 
maintenance fixture is needed, the use under high pressure excels [ method / this ] in the direction of an 
immobilization system. 

[0019] Then, the semipermanent method is adopted in the suspension zone melting equipment of this 
invention. This method is attached for example, at intervals of several mm. prepares the slot for support, fits 
support over this slot for installation support, and fixes to a supporter shaft. By this method, immobilization of 
a supporter shaft was perfect, and although the supporter shaft was several mm spacing, since it was fixable in 
the location of arbitration, it became fixable in practice in an arbitration location. 

In the approach optical suspension zone melting equipment of <6> focal alignment, it is important to set the 
filament location of a lamp to a focal location correctly. Conventionally the screen produced with **** glass 
etc. was set to the focal location, the filament image was copied to this, and the method which sets a filament 
location correctly has been adopted. 

[0020] However, although the location in the field of a screen could be correctly taken out with this 
conventional approach, since depth was not found at all, it was moving a lamp forward and backward, and the 
location considered to be a core with it being suitable needed to be deduced, and that actuation had troubles, 
like it is not only troublesome, but accuracy is missing. Then, in the suspension zone melting equipment of this 
invention, the three-dimensional structure which prepared two or more vertical grids is adopted as an 
approach that the location where a filament is exact in three dimension can be deduced. 

The temperature gradient of the vertical direction is greatly influenced by the light absorption property of the 
optical distribution accommodation approach cylindrical sample by <7> electric shielding cylinders, and 
formation of a stable melting object may become difficult with it depending on the case. So, in this invention, 
the electric shielding cylinder was prepared up and down, and the device of a sample melting object in which 
that location is acfjusted further is established. Since distribution of the light which reaches a sample by 
acUusting the location of an up-and-down electric shielding cylinder can be acfjusted. it becomes possible to 
offer the optimal temperature conditions for making the melting object of a sample hold to stability from the 
case of a comparatively loose temperature gradient to a steep temperature gradient. In the case of making it 
half cut in the die-length direction, the desorption of a sample, and the desorption of a transparence quartz 
tube, an electric shielding cylinder does not become obstructive but can work smoothly. Although the 
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ingredient of an electric shielding cylinder is usable anything if it is an ingredient which can intercept light, it is 
comparatively usable to an elevated temperature, and the ceramic tube of the quality of an alumina is 
desirable as a cheap ingredient. 
[0021] 

[Example] Drawing 1 of the attached drawing illustrates the suspension zone melting equipment of this 
invention. As shown in drawing 1 , with the suspension zone melting equipment of this invention While having a 
halogen lamp (1) as four infrared lamps, and an ellipsoid-of-revolution reflecting mirror (2) corresponding to 
this a sample — a fusion zone — ( — three — ) — a raw material — a rod — ( — four — ) — training — a 
crystal — ( — five — ) — training — a crystal — a supporter — ( — six — ) — a raw material — a rod — a 
supporter — ( — seven — ) — a seed crystal — ( — eight — ) — a raw material — a rod — support — a 
mechanical component — ( — nine — ) — training — a crystal — support — a mechanical component — ( — 
ten — ) — an Infrared lamp — a mechanical component — ( — 1 1 — ) — arranging — having . 
[0022] If the approach of training of the single crystal using this equipment is explained, first, a raw material 
rod (4) will be set to a raw material rod supporter (7), and a seed crystal (8) will be set to a training crystal 
supporter (6). A halogen lamp (1) is turned on, respectively and melting of the point of both a raw material rod 
(4) and a seed crystal (8) is carried out by raising the applied voltage to a halogen lamp (1) gradually. Both are 
made to approach and a fusion zone is made to coalesce in the phase which both points fused. The magnitude 
of a fusion zone Is adjusted and a stable fusion zone is made to form by giving rotation to both a raw material 
rod (4) and a seed crystal (8), and controlling the supply voltage to a halogen lamp (1) further at this time. 
Thus, taking care that abnormalities do not occur in the configuration of the formed fusion zone, by moving the 
location of a halogen lamp (1) by the halogen lamp mechanical component (11), or moving slowly a raw material 
rod (4) and a seed crystal (8) at the rate of predetermined by the raw material rod support mechanical 
component (9) and the training crystal support mechanical component (10), melting of a raw material and 
training of a crystal are continued and training of a single crystal is performed. It is a factor important for 
training of a good-quality single crystal whether the fusion zone formed at this time can be held to stability. 
Furthermore, suspension zone melting equipment like drawing 1 1 as a means to adjust change of the 
temperature distribution of the vertical direction by the light absorption property of a raw material rod (4) and 
a seed crystal (8) which prepared the electric shielding cylinder up and down is illustrated. In drawing 1 1 , the 
up electric shielding cylinder (25) and the lower electric shielding cylinder (28) are arranged in the core of the 
fundamental equipment of drawinH 1 . The up electric shielding cylinder holder (26) and the lower electric 
shielding cylinder holder (29) are accompanied by the migration device, and move the periphery section of a 
wrap transparence quartz tube (27) for a cylindrical heated sample up and down. By adjusting the location of 
an up-and-down electric shielding cylinder, distribution of the light which reaches a sample is adjusted and 
selection of the optimal temperature conditions is attained from a loose temperature gradient to a steep 
temperature gradient. 

[0023] Drawing 2 of the attached drawing shows the configuration of the filament (12) of the halogen lamp (1) 
used by this invention. It is tabular, as shown in drawing 2 , and temperature conditions more convenient to 
training of a good-quality single crystal are acquired by making it the filament (12) of the configuration near a 
square. Moreover, drawing 3 illustrates the structure of the applied part of the halogen lamp (1) of the 
suspension zone melting equipment illustrated to drawing 1 , the fan air-cooling device (13) for a halogen lamp 
(1) and the fan air-cooling device (14) for a reflecting mirror (2) are formed separately respectively, and 
cooling of a lamp (1) and a reflecting mirror (2) is fully made to be performed. 

[0024] a halogen lamp (1) — a lamp holder (15) — receiving — a socket (16) — minding — a lamp — it is 
fixing by attaching a mouthpiece (17). And about anchoring to the electrode holder (15) of this lamp (1), as 
illustrated to drawing 4 , the location of a lamp holder (15) makes adjustable the support location of the socket 
(16) to a lamp holder (15), while it had been fixed. It enables it to control the exothermic change accompanying 
change of the magnitude of a filament (12), and the magnitude of a quartz bulb (18) by this. 
[0025] That is, the quartz bulb (18) of the magnitude suitable for the magnitude of a filament (12) is made to 
be used as it is. Drawing 5 shows the outline about the structure of shaft support of a raw material rod (4). 
The slot for support (20) is established in a support shaft (19) at intervals of several mm. and support (21) is 
inserted and fixed to this. 

[0026] Thereby, immobilization becomes perfect and, moreover, becomes fixable in the location of arbitration 
substantially. Moreover, drawjngjB is the block diagram having shown the configuration of a serial juxtaposition 
concomitant use method as the approach of the output control of the four above-mentioned halogen lamps 
(1). And drawing 7 and drawing 8 illustrate the configuration of a perfect parallel system and a perfect series 
system as things other than this method. 

[0027] In the case of the perfect parallel system of drawing 7 , the electrical potential difference is 
controllable 100V or 200V, but a current becomes large too much and control becomes troublesome a little. 
Moreover, since it is easy to concentrate a current on the lamp which is easy to flow, the nonuniformity of 
temperature may occur. And supposing the usual lamp is an object for 100V in the perfect series system of 
drawing 8 , the high voltage of 400V is needed and it is not so practical, 

[0028] On the other hand, by the serial juxtaposition concomitant use method of drawing 6 . the lamp for lOOV 
can be used by 200V, and there is the description of being hard to be influenced of the variation in the 
resistance of a lamp. In addition, with the equipment of this invention, a filament image can be copied using the 
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screen (22) produced with the glass of the former as shown, for example in drawing 9 etc.. it can replace 
with the approach of setting up the location of a filament by this, and the approach for also making a setup of 
a depth location easy correctly can be adopted. 

[0029] The equipment means for this approach is the three-dimensional structure object, i.e.. the structure 
with the vertical grid plate (24) which intersects perpendicularly, equipped with two or more vertical grids (23) 
shown in drawing 10 (a), (b), and (c). The filament set to one focal location of an ellipse mirror is projected on 
other focal locations. Since this projection image appears and is visible to space, if the grid of a three 
dimension is put on this focal location, the relation between a grid and a projection image will understand It 
clearly, and it will become easy to ac|just [ of a focal location ] it. 

[0030] Since it needs to be set to a right location like a three dimension of space, a filament location is 
recommended as what has such a desirable inspection and the desirable adjustment approach. This enables it 
to deduce a filament location correctly in three dimension. Then, when the single crystal was raised using the 
suspension zone melting equipment which actually has four el I ipsoid-oi^re volution reflecting mirrors shown in 
drawings Including drawmg. 1 as above-mentioned, training of what has big aperture of a conic coefficient was 
enabled the most efficient by the thing of 0.4-0.65 with the good single crystal. On the other hand, when a 
conic coefficient exceeded 0.65. maintenance of melt was difficult, it was good and training of a single crystal 
with big aperture was difficult. To the case of less than 0.4, training effectiveness fell remarkably, did not 
become with a practical thing, and was not so good. [ of the quality of a single crystal ] 
[0031] 

[Effect of the Invention] By this invention, the fusion zone stabilized farther than the approach by 
conventional equipment can form now easily, it became possible to also raise a single crystal with big aperture 
easily, and the result that the property of that single crystal was also better than before was obtained as 
explained in detail above. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the configuration schematic diagram which illustrated the suspension zone melting equipment 
of this invention. 

[Drawing 2l (a) and (b) are the front views and side elevations which illustrated the filament configuration of 
the halogen lamp used by this invention. 

[Drawing 31 It is the configuration schematic diagram which illustrated the applied part of a lamp, and 
arrangement of a cooling system. 

[prayyjn^ 4] It is the configuration schematic diagram which illustrated the fitting location to the lamp holder of 
a lamp. 

[Drawing 5] It is the cross-section schematic diagram which illustrated the structure of anchoring 
immobilization of a support shaft. 

[Drawing 6] It is the block diagram which illustrated the serial juxtaposition concomitant use method for the 
output control of the halogen lamp in an example. 

[D ra wing 7] It is the block diagram which illustrated the perfect parallel system for ramp control. 
[Drawing 8] It is the block diagram which illustrated the perfect series system for ramp control. 
[Drawing 9] It is the schematic diagram having shown the setting approach of the conventional filament 
location using a screen. 

[Drawing 10] (a), (b). and (c) are the side face which showed the three-dimensional structure for the filament 
location of this invention, a transverse plane, and a perspective view. 

[DraMngJJJ It is the configuration schematic diagram which illustrated the approach of adjusting distribution 
of the light of the vertical direction using an electric shielding cylinder. 
[Description of Notations] 

1 Halogen Lamp 

2 Ellipsoid-of-Revolution Reflecting Mirror 

3 Sample Fusion Zone 

4 Raw Material Rod 

5 Training Crystal 

6 Training Crystal Supporter 

7 Raw Material Rod Supporter 

8 Seed Crystal 

9 Raw Material Rod Support Mechanical Component 

10 Training Crystal Support Mechanical Component 

1 1 Lamp Mechanical Component 

12 Filament 

13 14 Fan air-cooling device 

1 5 Lamp Holder 

16 Socket 

1 7 Lamp — Mouthpiece 

18 Quartz Bulb 

1 9 Support Shaft 

20 Slot for Support 

21 Support 

22 Screen 

23 Vertical Grid 

24 Vertical Grid Plate 

25 Up Electric Shielding Cylinder 

26 Up Electric Shielding Cylinder Holder (with Migration Device) 

27 Transparence Quartz Tube 

28 Lower Electric Shielding Cylinder 

29 Lower Electric Shielding Cylinder Holder (with Migration Device) 



[Translation done.] 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran,web_cgi_eije 
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